We present the optical spectra and simple statistical analysis for a complete sample of 110 soft X-ray selected AGN. About half of the sources are Narrow-Line Seyfert 1 galaxies (NLS1s), which have the steepest X-ray spectra, strongest FeII emission and slightly weaker [OIII]λ5007 emission than broad line Seyfert 1s (BLS1s). Kolmogorov Smirnov tests show that NLS1s and BLS1s have clearly different distributions of the X-ray spectral slope α X , X-ray short-term variability, and FeII equivalent widths and luminosity and FeII/Hβ ratios. The differences in the [OIII]/Hβ and [OIII] equivalent widths are only marginal. We found no significant differences between NLS1s and BLS1s in their rest frame 0.2-2.0 X-ray luminosities, rest frame 5100Å monochromatic luminosities, bolometric luminosities, redshifts, and their Hβ equivalent widths.
Introduction
With the launch of the X-ray satellite ROSAT (Trümper (1982) ) a new chapter in the history of astronomy was written. With the spectral sensitivity of the Position Sensitive Proportional Counter (PSPC, Pfeffermann et al. (1987) ) to energies as low as 0.1 keV it was possible for the first time to study the soft X-ray properties of a large number of AGN. In the first half year of its mission ROSAT performed, for the first time, an all-sky survey (RASS, Voges et al. (1999) ) in the 0.1-2.4 keV energy band. This survey led to the discovery of a large number of previously unknown soft X-ray sources (Thomas et al. (1998); Beuermann et al. (1999) ; Schwope et al. (2000) ), about 1/3 of them AGN. Many AGN show a strong excess in soft X-rays. Most of their bolometric luminosity is emitted in the energy range between the UV and soft X-ray energies. It is commonly believed that this 'Big Blue Bump' emission is produced by an accretion disk surrounding the central black hole (e.g. Shields (1978) ; Malkan & Sargent (1982) ; Malkan (1983) ; Band & Malkan (1989) ). The soft X-ray emission can be explained by Compton scattering of thermal UV photons in a layer of hot electrons above the disk (e.g. Czerny & Elvis (1987) ; Laor & Netzer (1989) ; Ross et al. (1992) ; Mannheim et al. (1995) ). The closer to the Eddington limit the black hole accretes, the softer the X-ray spectrum is expected to become (e.g. Ross et al. (1992) ; Pounds et al. (1995) ). Alternatively, the soft X-ray emission may also be result in an optically thick wind from the black hole region (King & Pounds (2003) ).
In the days before ROSAT the study of strong soft X-ray AGN depended on serendipitous observations, e.g. by EINSTEIN (Córdova et al. (1992) ; Puchnarewicz et al. (1992) ), and observations of AGN selected at optical wavelengths. Stephens (1989) noticed in a sample of EINSTEIN-selected AGN that more than 25% of her sources belonged to the Seyfert 1 (sub)class of Narrow-Line Seyfert galaxies (NLS1s, Osterbrock & Pogge (1985) ), while in optically selected samples only about 10% of the sources are NLS1s (Osterbrock & Pogge (1985) ; Osterbrock (1987) ; Williams et al. (2003) ) This higher fraction of NLS1s among X-ray selected sources was confirmed by Puchnarewicz et al. (1992) for a sample of 52 EINSTEIN-detected AGN: 9 of their 17 Seyfert 1 galaxies were NLS1s. Grupe (1996) ; Grupe et al. (1999b), and Edelson et al. (1999) found that in soft X-ray selected ROSAT AGN samples up to 40% were NLS1s. NLS1s show extreme properties, such as steep X-ray spectra (e.g. Boller et al. (1996) ; Grupe (1996) ; Williams et al. (2003) ), strong optical FeII and weak emission from the Narrow-Line Region (e.g. Boroson & Green (1992) ; Boroson (2002) ; Grupe (1996) ; Laor et al. (1997) ; Grupe et al. (1999b) ).
We have studied the continuum and emission line properties of a sample of 76 soft X-ray selected ROSAT AGN (Grupe (1996) ; Grupe et al. (1998a Grupe et al. ( , 1999b ). However, that sample was incomplete lacking a significant number of sources for which optical spectra were not obtained at that time. Our new sample containing 110 sources is complete following the criteria in § 2. For each source X-ray and optical spectra exist that have enough quality to allow for a detailed analysis of their X-ray and optical properties. We performed a detailed study of the X-ray properties of the complete soft X-ray selected AGN sample (Grupe et al. (2001a) ). Here we describe the sample selection ( § 2), the observations ( § 3), and data reduction ( § 4). The FeII subtraction and the line measurements are described in § 5. We present an analysis of the distributions of continuum and emission line properties of NLS1s and BLS1s in § 6. The results will be discussed in § 7. Previously unpublished optical spectra are presented at the end of the paper. In a second paper (Grupe (2003) , Paper II) we will present direct correlations and a Principal Component Analysis.
Throughout the paper spectral slopes are defined as energy spectral slopes with F ν ∝ ν −α . Luminosities are calculated assuming a Hubble constant of H 0 =75 km s −1 Mpc −1 and a deceleration parameter of q 0 = 0.0.
Sample Selection
Our AGN sample was selected from the bright soft X-ray sample presented by Thomas et al. (1998) , using the following criteria:
• Mean RASS PSPC count rate ≥0.5 cts s −1
• Hardness ratio 3 < 0.00
• Galactic latitude |b| > 20
• A count rate threshold of 0.5 was chosen to ensure sufficient X-ray photons during a typical RASS time coverage of about 200-400s to perform spectral analysis. The hardness ratio criterion ensures a soft X-ray spectrum and the galactic latitude criterion ensures no hardening of the X-ray spectrum due to extinction. Using these criteria, Thomas et al. (1998) found 397 sources of which 113 turned out to be AGN (Thomas et al. (1998); Grupe et al. (2001a) ), excluding BL Lac objects that have different emission mechanisms. We have also excluded the three known transient sources from the present sample (IC 3599, Brandt et al. (1995) ; Grupe et al. (1995a); WPVS007, Grupe et al. (1995b) , and RX J1624.9+7554, Grupe et al. (1999a) ), because these sources were observed to be bright in X-rays only once and at least in IC 3599 and RX J1624.9+7554 the X-ray emission might be due to a dramatic accretion event (e.g. Gezari et al. (2003) ). The nature of the X-ray transience in WPVS 007 is still unclear..
Observations

X-ray data
In addition to the RASS data, available for all sources, about 50 have pointed PSPC observations and are available from the ROSAT public archive at MPE Garching. A detailed description of the X-ray observations and analysis is given in Grupe et al. (2001a) .
Optical spectroscopy
Optical spectroscopy data in the rest frame Hβ region were collected over a period of 10 years using various observatories and telescopes. Table 1 summarizes the observations. The table contains the coordinates of the X-ray position of the source in Equinox J2000, a common name, the observing date, the telescope and instrument, the observation time and comments. The comments list references to spectra that have been already published and weather conditions. In the following we describe the observations by telescope as they appear in Table 1. 3.2.1. ESO 2.2m and 1.52 m telescopes
All observations of objects with southern declination prior to 1995 were observed with the MPI/ESO 2.2m telescope at La Silla (ESO2.2 in Table 1 ). At that time, the 2.2m was equipped with the ESO Faint Object Camera and Spectrograph (EFOSC), which had a selection of different grisms for spectroscopy. Table 1 lists the number of the grism(s) used. The grisms had the following resolutions and wavelength coverages:
• #4: 2.2Å/pix ≈ 7Å FWHM resolution, 4650 -6800Å
• #8: 1.3Å/pix ≈ 4Å FWHM resolution, 4640 -5950Å
• #9: 1.1Å/pix ≈ 4Å FWHM resolution, 5875 -7020Å
• #10: 1.2Å/pix ≈ 4Å FWHM resolution, 6600 -7820Å
Slit widths were usually 1. ′′ 5 or 2 ′′ and the slit orientation was always in E-W direction.
The observations in 1995 and 1999 were performed with ESO's 1.52m telescope equipped with the Boller & Chivens spectrograph (B&C). At both times, the grating #23 with 600 grooves mm −1 resulting in a dispersion in first order of 126Å mm −1 or 1.89Å Pixel −1 . The resolution was about 6Å FWHM. For all the spectra we used a slit width of 2 ′′ .1. All observations with the ESO 1.52m telescope were performed at parallactic angle.
McDonald Observatory 2.1m and 2.7m telescopes
The telescope used for most northern hemisphere observations was the 2.1m Otto Struve telescope at McDonald Observatory. The ES2 spectrograph, which has a similar design to the Boller & Chivens spectrograph, used grating #22 during the 1994 run, giving a dispersion of 112Å mm −1 (≈4Å FWHM resolution). During the 1995 to 1999 runs, grating #4 with 222Å mm −1 (≈8Å FWHM resolution) was used. The slit widths for the 1995 to 1999 observing runs were either 1 ′′ .6 or 2 ′′ .0 and the slit orientation was in E-W direction for all observations.
A number of sources were observed with the Large Cassegrain Spectrograph (LCS) on the 2.7m Harlan-Smith Telescope at McDonald Observatory. Several of these sources are from an overlapping program of studies of PG quasars (Wills et al. (2000) ; Shang et al. (2003) ). The slit width of the PG quasars was 1 ′′ and 2 ′′ for all other objects observed with the 2.7m telescope. The slit orientation was in E-W direction. The instrumental resolution was ≈7Å (Shang et al. (2003) ) for the PG quasars and 14 for the other sources. One of the PG quasars, PG 1626+554, was observed with the Hubble Space Telescope (HST) using the Faint Object Spectrograph (FOS) with a 0.86 ′′ circular width.
CTIO and Tautenburg
A few objects were observed with the 4m Blanco telescope at the Cerro Tololo International Observatory in Chile (CTIO4.0 in Table 1 ). The instrument used was the R-C spectrograph with the KPGL3 grating having a dispersion of 116 A mm −1 (4.3Å FWHM resolution) with a slit width of 2 ′′ . The slit was oriented in E-W direction.
Four sources were observed with the 2.0m telescope of the Thüringer Landessternwarte (TLS) Tautenburg, Germany, (TLS2.0 in Table 1 ) during the test stage of the Nasmyth Focal Reducer Spectrograph (NFRS) which was constructed and built at TLS. The V200 grism, with 300 grooves mm
corresponding to a dispersion of 225Å mm −1 or 3.38Å px −1 , was used. The grism provides a wavelength coverage from 4 500 to 9 000Å. The slit width of 1 ′′ for B2 1128+31 and 2 ′′ for the other objects yields a resolution of 7Å or 14Å, respectively. Slit orientation was fixed (N-S direction).
Data reduction
All spectra, except for the ones taken at Tautenburg (see below), were bias and flat-field corrected and were wavelength-and flux-calibrated by taking spectra of calibration lamps and flux calibration standard stars. All data were reduced, except for the McDonald 2.7m and CTIO data, with ESO's MIDAS data reduction package. The McDonald 2.7m and CTIO data were reduced using IRAF. The 1D-spectra were extracted from the two-dimensional spectra using the optimal extraction algorithm as described by Horne (1986) .
The data taken at TLS Tautenburg required special treatment because no calibration files were obtained. The bias was estimated from unexposed parts of the CCD. No flatfield correction was applied.
The TLS Tautenburg is located about 10 km north-east of the city of Jena. Usually, light pollution from cities can severely harm astronomical observations. However, in our case the illumination of the sky by Jena's street lamps gave us a perfect night sky wavelength calibration spectrum. Osterbrock & Martel (1992) describe how the light pollution at Lick Observatory can be used for wavelength calibration. We identified the emission lines of the street lamps of Jena in the observed spectra and used these for the wavelength calibration.
The flux calibration was more challenging, because no standard star was observed. However, by chance a star was in the slit of three exposures at α 2000 = 10h 40m 01.0s, δ 2000 = 21
• 08 ′ 34 ′′ . From the colors derived from the Automatic Plate Measuring (APM) scans of the Palomar Observatory Sky Survey plates (POSS) and 2 Micron All-Sky Survey (2MASS) we could identify the star as a K3V star. The known spectral shape of a K3V star allowed us to correct for the detector/telescope response and atmospheric transmission. The flux density was then determined from the APM magnitudes of the K3V star, using the K3V star RX J1320.7+0701 (Thomas et al. (1998) ) as a reference. Figure 1 shows the spectrum of RX J1304.2+0205 taken with the 2.7m at McDonald Observatory and the TLS Tautenburg. The figure demonstrates how well the calibration of the Tautenburg data matches the McDonald Observatory data.
5.
Line measurements
FeII subtraction
In general, Seyfert 1 galaxies show FeII emission in their optical spectra. The strength of the FeII emission is correlated with the softness of the X-ray spectrum and anti-correlated with the strength of the [OIII] emission (e.g. Boroson & Green (1992) ; Boroson (2002) ; Grupe et al. (1999b) . In order to accurately measure the [OIII] and Hβ emission lines, the FeII emission must be removed from the spectrum. This is especially important for sources with weak [OIII] emission, which are the ones with the strongest FeII emission.
We adopt the method described by Boroson & Green (1992) , using the FeII template of I Zw 1 given in their paper for the wavelength range ∼ 4400-6000Å. In order to correct also for the bluer part of the spectrum, this template was extended towards shorter wavelengths using the relative FeII line intensities given by Phillips (1978a,b) . The whole template was wavelength-shifted according to the redshift of the object's spectrum and the individual FeII lines were broadened to the FWHM of the broad Hβ line by using a Gaussian filter. The template was scaled by eye to match the line intensities of the object spectrum and then subtracted.
The FeII rest frame equivalent width and flux were measured in the rest frame range between 4430-4700Å(λ4570Å blend) from the redshifted and scaled template. This wavelength range allows a direct comparison with the EW(FeII) given in Boroson & Green (1992) . By measuring the FeII flux and equivalent width from the template instead of the source spectrum, we avoid contamination of the HeIIλ4686 line to the measurements. Note that the FeII/Hβ and EW(FeII) values given for the old sample (Grupe et al. (1999b) ) were based on the flux in the entire template between 4250Å-5880Å.
The method of subtracting an FeII template of the NLS1 I Zw 1 from the AGN spectrum works well for most of the sources (e.g. RX J2242.6-3845 or MS 23409-1511). However, in some cases the FeII subtracted spectrum shows large residuals. Measurements of the FeII equivalent widths and fluxes from these sources have to be taken with caution. This is the case for the following objects: Mkn 335, Mkn 1044, RX J1005.7+4332, Mkn 141, Mkn 142, NGC 4051, QSO 1421-0013, and NGC 7214.
The reason for these discrepancies is that the template used was derived from one galaxy (I Zw 1) which is likely to have different physical conditions (temperature, electron density, ionization spectrum). The strengths of the different FeII atomic transitions depend strongly on these conditions (e.g. Sigut & Pradhan (2003) and Verner et al. (2003)). If the conditions in the BLR of our sources deviate from those in I Zw 1, we can expect that the template will not completely work to subtract and describe the FeII emission in this source. (Grupe et al. (1998b (Grupe et al. ( , 1999b ). All FWHM are given in the rest frame and are corrected for instrumental broadening assuming that F W HM true = F W HM 2 obs − F W HM 2 instr . Due to the differing weather conditions for the observations, no line fluxes are given, only line ratios. Note that the [OIII]/Hβ line ratio is the flux of the [OIII]λ5007 line to the broad component of Hβ and not the narrow component, as used in the diagrams of Veilleux & Osterbrock (1987) .
Emission line and continuum parameters
Errors in the FWHM are typically ≈ 10% for the Hβ line, but are larger for the [OIII] line due to the contamination of FeII and uncertainties in corrections for observational and instrumental resolution. The errors in the equivalent widths are critically dependent on determination of the continuum and can be as much as 25%, and in some cases where the FeII subtraction was less satisfactory they can be even larger. Another source of uncertainty in the equivalent width is in the contribution of star light from the host galaxy. This is more important for the low-luminosity than for the high-luminosity AGN. Additional errors of the Hβ FWHM and EW are the uncertainties of the subtraction of a narrow Hβ component. While it is quite easy to subtract a narrow Hβ component in Seyfert 1.5 galaxies, such as Mkn 1048, it is more complicated in NLS1s. Adjusting the [OIII]λ 5007 template by eye usually results in a [OIII]/Hβ narrow ratio of about 3 while this ratio is typically 10-15 in Seyfert 1.5s (e.g. Cohen (1983) ). We therefore measured the Hβ line twice, once with an [OIII]/Hβ narrow ratio determined from the template adjusted by eye and second from a [OIII]/Hβ narrow =10 ratio of the template. This was used to estimate the error in the Hβ FWHM and EW. The optical continuum and line luminosities for an individual source can be in error by a factor of two to three due to nonphotometric weather, bad seeing, and slit losses. Table 3 lists the soft X-ray 0.2-2.0 keV spectral index α X (Grupe et al. (2001a)), the rest frame 0.2-2.0 X-ray luminosity L X , the optical monochromatic luminosity at 5100Å, λL 5100 , the bolometric luminosity L bol , and the soft X-ray short-term variability parameter χ 2 /ν (Grupe et al. (2001a)). The bolometric luminosity was estimated from a combined powerlaw model fit with exponential cutoff to the optical-UV data and a powerlaw with absorption due to neutral elements, to the soft X-ray data (see Figure 2 ). Note that because the EUV part of the spectral energy distribution of AGN is unobservable, there are large uncertainties in the bolometric luminosity (e.g. Elvis et al. (1994) ) and the values given here are only approximate.
Results
We classified all objects with FWHM(Hβ)≤2000 km s −1 as Narrow Line Seyfert 1s (NLS1s) and all sources with FWHM(Hβ)>2000 km s −1 as Broad Line Seyfert 1s (BLS1s) following the definition of Osterbrock & Pogge (1985) and Goodrich (1989) regardless of subgroups such as Sy 1.5s. This results in 51 NLS1s and 59 BLS1s. Table 4 summarizes the mean, standard deviations, medians of the FWHM of Hβ and [OIII], the rest frame equivalent widths of Hβ, [OIII] and FeII, the [OIII]/Hβ and FeII/Hβ flux ratios, the Xray slopes α X , the rest frame 0.2-2.0 keV X-ray luminosities, the 5100Å rest frame monochromatic luminosities, the bolometric luminosities, and the redshifts of the whole sample of 110 AGN, the 51 NLS1s, and the 59 BLS1s. NLS1s have in general the steepest X-ray spectra and strongest FeII emission, shown both in the equivalent width of FeII as well as in the FeII/Hβ line ratio. There are no differences between NLS1s and BLS1s with respect to their mean equivalent width of Hβ and luminosities in X-rays and at 5100Å. KolmogorovSmirnov KS tests for these properties show that the distributions are similar. (Figure 4b ) of NLS1s and BLS1s are only marginally different with a probability of 99.1% Figure 5 displays the distributions of the X-ray spectral index in the ROSAT PSPC energy range. NLS1s have, as expected, the steepest X-ray spectra while BLS1s show flatter X-ray spectra. There is a >99.99% probability that the distributions are different.
Simple Statistics
The distributions in the rest frame 0.2-2.0 Xray luminosities and the bolometric luminosities are shown in Figure 6 . There are no significant differences in any of the luminosity distributions between NLS1s and BLS1s. Figure 10 shows the distributions of the shortterm variability parameter χ 2 /ν of the RASS observations (Grupe et al. (2001a) ). A KS test shows that the distributions are different with a probability of P>99.99%.
Spectra
Figure 11 displays all optical spectra in the observed frame that have not been published yet. For many of the sources, optical spectra are shown here for the first time. In other cases, spectra have been published before as listed in Table 1 , but the spectra shown here are either of better quality or show a wider wavelength coverage. The spectra previously published by Grupe et al. (1999b) can be accesses electronically at the CDS anonymous FTP site at ftp 130.79.128.5. Figure 12 displays the FeII-subtracted spectra, the template used and the original spectra before template subtraction. The FeII subtracted spectra are shown with their calibrated fluxes. The FeII template and the original spectra are offset.
Please note: this is a special version for astro-ph that does not contain the optical and FeII subtracted spectra due to disk space limitations. The complete paper including the spectra can be retrievd from http://www.astronomy.ohiostate.edu/∼dgrupe/research/sample paper1.html 7. Discussion
Statistics
The main aims of this paper are to present the spectra and a simple statistical analysis of our sample of 110 soft X-ray selected AGN. About half of the sources of our complete sample of soft X-ray selected AGN turn out to be NLS1s (51). In a second paper (Grupe (2003)) a Principal Component Analysis (PCA) will be shown. The NLS1s show the well-known Boroson & Green (1992) Eigenvector 1 relation between [OIII] and FeII. It is not a complete surprise that about half of our sources are NLS1s, because NLS1s do have the steepest Xray spectra among AGN (e.g. Boller et al. (1996) ; Grupe et al. (1999b Grupe et al. ( , 2001a ; Grupe (2000)) and the best way to find them is through a soft X-ray survey.
It is surprising that there is no significant difference between the rest frame 0.2-2.0 keV X-ray and 5100Å, and bolometric luminosities for NLS1s and BLS1s. Even though the sources are variable in Xrays (Grupe et al. (2001a) ) the rest frame 0.2-2.0 keV X-ray luminosity is a better measure of power output of the nucleus than the optical luminosity here because of the different weather conditions, it is impossible to get absolute flux calibrated spectra if the conditions were not photometric. The other reason is that most of the spectra have been taken with 2 ′′ slit widths, which means that the contribution of galactic starlight can be significant, especially for the low-luminosity AGN. The contribution to the total X-ray luminosity of sources such as high-luminous X-ray binaries of supernova remnants, is on the order of about 10 31 − 10 33 W, and is therefore negligible compared with the X-ray power of the nucleus. The usual interpretation of the steep X-ray spectra of NLS1s is that these sources accrete close to their Eddington limit (e.g. Pounds et al. (1995) ). If this is true and the distributions in luminosity of all types of sources in our sample are the same we can interpret this result to imply that in general NLS1s have smaller central black hole masses than BLS1s as suggested by Boller et al. (1996) and Wandel & Boller (1998) and shown for some NLS1s by e.g. Onken et al. (2003) . This assumption applies also for our sample. Grupe et al. (2003) found, that for the soft X-ray selected sample presented here, for a given luminosity, NLS1s have smaller black hole masses than BLS1s when the black hole masses were determined by the relations given in Kaspi et al. (2000) . It will also be shown in that paper, that NLS1s show a different M BH − σ relation (Magorrian et al. (1998) ; Tremaine et al. (2003)) than non-active galaxies and broad-line Seyferts. One has to keep in mind that due to the slit widths of about 2 ′′ , a contribution from circumnuclear HII regions cannot be excluded. The contribution of hydrogen absorption lines of a medium age stellar population can also be a problem. The Hβ equivalent widths of the sources of our sample are much larger than this value (Tab 2 and 4) and the effect of stellar absorption lines can be neglected.
[OIII] and FeII strengths
Conclusions
We have presented the optical data of a complete sample of 110 soft X-ray selected AGN. We found that
• About half of the sources are NLS1s based on their FWHM(Hβ)≤2000 km s −1 .
• • NLS1s and BLS1s show similar distributions in their redshifts, continuum luminosities, and equivalent widths of Hβ
• The similar continuum luminosities in both sub-samples and the high accretion to mass ratios in NLS1s suggests that these have smaller black hole masses for a given luminosity than BLS1s.
Correlation analysis of the sample including a Principal Component Analysis will be presented in a second paper (Grupe (2003) We would like to thank Marianne Vestergaard for comments and suggestions on the manuscript, the anonymous referee for a fast referee report that helped improving the paper, Hans-Christoph Thomas for providing the spectrum of the K3V star RX J13020.7+0701, and Brad Peterson for providing a spectrum of NGC 4593. We also want to thank the night assistants and technical people at La Silla This 2-column preprint was prepared with the AAS L A T E X macros v5.0. (2003)) and X-ray spectrum of PG 1115+407 as an example how the bolometric luminosity was determined. The dotted lines display the powerlaw with exponential cutoff for the optical/UV part and the powerlaw with neutral absorption for the soft X-ray part separately. et al. (1985) 8 Mean of five spectra with a total observing time of 150 min.
9 Mean of six spectra observed for a total of 150 min under different weather conditions 10 Mean of six spectra observed for a total of 265 min.
11 Mean of five spectra observed for 60 min each under different weather conditions 12 Mean of three spectra observed for a total of 85 min under different weather conditions.
13 Mean of seven spectra observed for a total of 255 min under different weather conditions. All luminosities are given in units of Watts. Fig. 11 .-Optical spectra of the soft X-ray selected sample which have not been published yet (see Table  1 ). The wavelength is given in units ofÅ and the flux density is given in units of 10 −19 W m −2Å−1 . All spectra are shown in the observed frame. Please note: this is a special version for astro-ph that does not contain the optical and FeII subtracted spectra. The complete paper including the spectra can be retrievd from http://www.astronomy.ohio-state.edu/∼dgrupe/research/sample paper1.html Fig. 12. -FeII-subtracted spectra, the wavelength is given in units ofÅ and the flux density is given in units of 10 −19 W m −2Å−1 . The dotted line marks the zero line of the FeII template. Please note: this is a special version for astro-ph that does not contain the optical and FeII subtracted spectra. The complete paper including the spectra can be retrievd from http://www.astronomy.ohiostate.edu/∼dgrupe/research/sample paper1.html Table 4 Mean, Standard deviation, and median of the whole sample (110 sources), NLS1s (51) The FWHM are given in units of km s −1 , the rest frame equivalent widths inÅ, and the luminosities are given in units of Watts.
